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SCISN1?IFX0«*fSGHMI0AL  P®B.IcSMS  IN  ILECfRIO-DRIVS 
AOTOMAflOH  DURING  THE  CfiRHEH?  SS?SN»mR  PLAN 

^oilovriisg  is  tli.<®  tranalatioa  of  axi  ar-ticle 
by  M»  Ghilikla  aad  I#  I»  Pet-mT  entitled 
”NauchRC<“Sofehttioh€'sM.jo  ATtoaat-isi- 


rovaaao^o  El^lctrc'pi'OToda  w  felmebebcss  S®sa.l*" 
let  11,”  (SLagllab  TOrsion  abo^e)  in  ATfeo-uiatika 
1  Teleaolchanika  (Automation  and  TelemecliaRiec} 
?ol.  IXXp  No.  2f  tgSo,  pagea  161-166^ 


:  Th® .  gf©.:adlosa  plan  approved  by  the  XXI  Congress  of 

the  CFSU  for  th®  development  of  the  people  *  &  aconomy  of 
the  USSR  in  1 959^1 965f  snYlsages  a  broasl^-sosle  3.nos*oaBe 
in  the  production  cf  labor  on  the  ba.s?ig  of  Inoreaslng  the 
©leotrifloatioii  and  aatois-atlba  of  industry*  Slsoe  the 
electric  drly®  is  th@  basic  type  of  mc,hin@i‘j  drt?®» 
©lestrifioatloa  determines  the  degree  of  meehaalsation  of 
manufacturing*  A  direct  reiatlonabip  exists  between  the 
©lectrlfio&tiott  of  vork  end  productivity J  dur^lng  the  last 
ten  ysare  th®  productivity  of  work  j.ncreaged  IrA'th©  Indus* 
;try  of  the  OSSR  appi-^oxtssately  by  th-s  saae  percentage  as 
the  inereas©  of  its  electrlfleatlon. 

By  eleetric  drive  we  mean  a  complex  Isatallatioa 


tMa,  th®  further  devclopiaeiit  of  eleetrio  drives  should  j 
go  in  the  dlrsotioa  of  perforislng  all  foras  &a»;l  types  of  | 
ffioveaents  without  the  uee*  of  ffiechanioal  ©lemeats  (rotary  ■ 
and  trQ-S8latloBal|  continuous,  interrupted*  pulsing,  ' 

‘following;  untfoj.ia,  ooldo®  oi*  coiitiruiouBly  varying  "accord-*  i 
jlng  to  a  definite  l&v  or  arbitrarily)*  Th&  devolopmeat  of  ' 
tthe  electric  drive  should  roMe.r  posoibie  the  ©sp&nslon 
of  its  funotlons  in  autoaatle  control  and  regulation  of 
iproduetloa  equipmant  siratems  (eoatrol  of  starting,  rever- 
isl'og  and  slowing  down  of  produetioa  iEaehin©®;  maintenance 
jox  constant  speed,  torque,  power;  control  of  production 
machines  according  to  a  certain  prograra,  etc,”)* 

fiia  scieaoe  of  electric  drives  was  fo&alo&lly  founded^ 
by  Soviet  scientist©,  and  at  the  present  time  this  branch 
of  technical  knowledge  has  bees  developed  into  an  independ¬ 
ent  division  of  electrical  engineering.  Highly  advanced 
electric  drives  have  been' developed  and  ar® "widely  used  in 


ilhe  iiiiustry  oFThe'usiRr” The  total  volume  of  scientifio 
!  reeearoh  work  being  doiie  In  scientific  roeearch  and  develop' 
j  inent  Institutes^,  hi;j:ier  educational  inetltutionsj,  the 
design  offices  of  manufaeturlng  enterprises,  and  other 
organizations  Is,  however,  still  inadequate.  Many  pro-  | 
i blems  of  electric  drivoe,  which  are  of  great  importance  to 
the  economy  of  the  country,  are  not  yet  solved. 

The'  development  of  a  cheap  \rarla,ble-speed  alternat* 
ing  current  motor’  drive  le  on©  of  the  primary  problems  j 
which  has  not  been  solved.  In  this  respeot,  the  develop-  j 
ment  of  simple  and  I’eliable  methods  of  frequency  control  | 

of  a-c  motorsj.  particularly  th©  developECjnt  of  a-e  current  : 
supply  sources  with  variable  frequency  become  very  impor-* 
tant.'  ®he  principal  attention  here  should  be  given  to  the 
development  and  investigation  of  static  frequency  changers 
using  ionic,  electronic  and  semiconductor  techniques, 

;  Somewhat  better  results  have  been  achieved  in  the  i 

development  of  variable  speed  a-c  motor  drives  with  choke  j 
control.  In  recent  years,  a  number  of  rrach.  electric  j 

drives  have  been  d©v©loi>ed  and  supplied  to  thes  industry,  I 
and  the  ecisntiflo  and  engineering  computation  techniques  | 
have  also  been  adequately  developed  for  them.  But  the  | 
range  of  application  of  electric  drives  with  choke  rsgula-  | 
;tlon  is  EomWhat  exaggerated,  and  this  has  gometiraes  led  to] 
incorrect  deoisloxis  in  the  oholc®  of  drives  for  induBtrlal  j 
machines.  Thus,  for  example,  .tbds  drive  "was  used  without  i 
:  sufficient  juatlflcatlon  for  exoaonating  machines  of 
capacity.  Low  engineering-economical  oharacteristics  and 
unrellabllttv  of  service  were  the  result.  Tb©  dovsrniaent 


Scientific-Technical  Committee  of  the  aounoil  of  Ministers  ] 
of  the  USSR  made  a  special  decision  r'eco.aro.endlng  the  dls-  i 
:  continuation,  of  aqulpplns  excavators  with  this  electric  j 
'drive,  and  the  use^  of  vax^iable  speed  a-c  motors  instead.  ( 
The  application  of  this  drive  for  railroad  scale  cars  was  ! 
also  unauccessful.  Obviously,  it  ls_  necessary  to  detez*-  | 
iaine  the  correct  limits  of  applicability  of  electric  j 

drives  with  choke  regulation,  with  consideration  of  their  | 
relatively  low  performance  coefficients  for  wide-range  | 
^:and  prolonged  speed  regulation  in  industrial  machines  and  | 
the  load  chamcterlatlcs  of  these  machines,  1 

A  further  Investigation  of  the  dynamics  of  the 
choir.e-r€;gulated  electric  drive  is  needed,,  taking  into  j 

consideration  the  nonlinearity  of  Its  separate  components 
land  problems  of  heating  of  the  drive  in  cases  of  cyclic 
variable  loads. 

The  intensification  of  manufacturing  processes 
points  to  the  neesasity  of  developing  electric  drives 
with  squirrel-cage  asynchronous  motors  for  manufacturing 
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jequipiaeilt  opemtlng  with  f request  star-tfi  and,  reTeratngs, 

I  This  ppobleffi-  howev'ey,  K^aains  unaolyed*  It  is  neces-' 
sar,y  to  deTOlop  a.  modified  series  of  as^m.ehrortous  raotors 
based  on  tho  existing  sorles  and  equipped  with  heat-resis¬ 
tant  lna».ils.tlon  and  longer  rotors  caloulatod  for-  a  high 
switching  fr-equ<s,ney;  design  methods  for  these  drlYos  with 
frequent  starts  and  reTeraale  ssust  b®  worlsed  out  alone® 
Special  attention  should  be  to  transient  px’oceases 

and  to  the  .  problem, s  of  heating  in  these- c!r ires* 

;  The  ©tat®  of  the  In-'/satlgatlon  of  operating  charac- 

hioristice  of  a-c  drl-^es  supplied  with  ourreiat  fro®  auto^ 
nomous  boutcbb  of  equal  pow&r  has  adYenosd  sofflswhat.  But 
even  he.res,  aany  problems  relatod  to  Increasing  tb.®  power 
of  asynchronous  motors  driven  by  separate  generators  must 
b©  solved  a-leo.  Special  attention  should  be  givsn  to  the 
-iproblams  of  p.roe®s©  dymnilos  la  the-e©  driTo.s« 

!  Problems  related  to  the  appl.toatlon  of  synchro.noas  ’ 

iBiotors  for  conatant- speed  or  variable- speed  Industr-ial 
drives  should  be  Inveatiga-becl  further*  Sh®  introduction 
of  0elf~ starting  aiotoraj  and  laotors  Bta2''tlriig  -vfith  dead- 
eonneoted  exciters  haa  widened  aoraewhat  the  field  of  appll- 
Ication  of  synclironous-ajotor  drlv©s.T  But  in  spit®  of  their 
lepeelfio  properties  and  high  perforaance  ladloee.,  the 
aynohroaou®  motors  are  still  not  -widely  ©nough  ua€sd»  Their 
jxfider  applioatlori  for  'l.ad;asfc.rl-al«=fflachiai®  drive e  oould 
iooRsidorably  Increase  the  coefficient  of  effieleaoy  of 
lelectrioal  i.n.sta.llat.lon®  and  ensure  son©  rigid  meoha-nlcal 
|cha.raoterlstlc8  of  tb©  ©leotrdo  dri've  ovsr  a  -wider  speed, 
[range-*  The  applioatioja  of  motors  with  a  shifting  stator 
ipepElts  aol'atioii  of  tb,©  proble-a  of  hhaft  syiiJhaslngg  eto, 
IFoi**  the  above  reasonsj.  research  healing  wltla  the  invostl- 
Igation  of  ne-j?  araas  of  application  of  synohroriovis  motors 
[operating  w-lth  constant  or  variable  speed Ss  snd  -K-ith'  pro¬ 
blems  of  theix’  automat-'c  regulation,  should  b©  of  great 
linterest*  Fox'  examples,  th©  pro-blerfis  of  ©ooraomio  speed 
|regulation  of  synchronous  motors  by  frequency  variation, 
land  problems  of  automatic  control  of  ©x«itatio-a  for  motors 
subject  to  shock  loads  ai’^  of  Importance,  A  further  In- 
Ivs-g-iigatiori  of  transient  processes  in  Byac-hronous  .electric 
p-rlves  and  development  of  scientific  methods  for  oaloulat- 
ilng  these  prooeBses  are  necessary * 

I  ilusiercas  problems  of  variable- speed  d-c  electric 

.|drlv©0  also  require  clarification.  In  t?a©  wldely-used 
I*’ genera  tor-motor”  (G-1)}  sets,  only  d-c  motors  wlthslimit 
lexcltation  are  used,  andthes©  are  less  adapted  to  to2*que 
overloads  than,  series,  or-  oos.pou3id  motors.  The  application 
iof  blgh-power  seralcondustor  rectifiers,  connected  into 
leerles-e-xcitation  windings  rendex^s  possible  the  construetlo 
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I  of  a  new.,  type  of  set  with  improved  dynanilc  characte-rlstics, 
I  Analoffous  systemB  can  s.^lso  be  designed  vj'ith  current  feed 
i  f X'om  controlled  mercury  rectifiers  (UHV)* 

1  Substantial  sucoess  has  bc-€^n  achieved  in  dsvelop’” 

[raent  and  application  of  electric  drives  with  Ionic  rec¬ 
tifiers  {for  nonreverslble  variable-speed  drives )*  A 
significant  improvement  in  the  dynamic  characteristics  of 
tl.e  "generator^motor"  system  is  aohlevod  by  the  use  of 
variable  mercury'  rectifiers  for  excitation  of  the  system,, 
But  the  development  and  application  of  the so  systems  is 
or’OP.resaliig  very  slowly. 

Goneiderable  dlfficultieB  are  encountered  in  the 
latplicatloa  of  "mex-cury  rectifler-iaotor"  systems  for 
jrsWrslble  drii/os.  In  eonneotlon  with  this  the  further 
development  and  investigation  of  automatic  r-egulation  of 
icnic  electric  drivsB*  where  the  ionic  converter  must  be 
ocrisldered  a.  part  of  the  over-all  control  systeaij  are  of 
great  Importance ».  These  systems  raust  have  a  high-f^- factor 
and  quick  response ^  and  provide  fo-r  operation  In  the  rec" 
tl lying  and  iaivortlne;  regimes  with  a  low  power  consumption 
Ifcr  control, 

I  The  development  and  investigation,  of  ionic  drive 

Isystems  which  inci'ease  the  power  factor  a  wider 

lateed  control  r-an.gej  and  of  systems  of  automatic  rsgula.- 
{tion  of  the  power'^factor  of  ionic  sets  are  necessorj  In 
jor’der  to  ensure  the  most  advantageous  eond-ltions  of  ©lec- 
!t.r'ica.l  energy  supply  to  industrial  enterprises, 

1  Inc re.a sing  use  has  r‘eo0ntl3r  been  made  of  magnetic 

am.pl if i0.r8  in  olecstric  drives,  Thoy  ai'"-)  used  in  "magne¬ 
tic  asrplifier-iuotor"  systems j.  in  genoivitor-motor  systems 
ifor  cont.rolli.ng  generator  ex.Gitatio.ri,  for  grid  control  of 
mercury  reotlfioraj  and  also  as  inteivnedlate  aapllfylrig 
ocmponents* 

The  .application  of  seail conductor  ampliflerej.  which 
ax'©  used  i!io8tl3f  a-0  preamp  stage  together  v;ith  dynamoslec- 
trlc  and  magnetic  aapj,ifiai’S!,  has  also  expanded.  But 
still  the  field  of  application  of  those  nexf  amplifiers  is 
not  yet  distinctly  defined.  It  is  definitely  necessary, 
however,  to  replace  the  dynsao@l©ctr-ic  ampsllfiors  in  the 
drive  systesa  with  the  mor©  reliable  ffi.agaet.ic  and  semi- 
ccnduotor  ampliflerSi,  which  also  hs-ve  a  loxxgor  useful  life, 

At  the  same  tine*  it  1b  necessary  to  work  on 
problema  of  developjing  high  power  semiconductor  rectifiers 
fci’  "seffiioonduetor  amr/Lifior  -  motor"  systems,  and  for  re¬ 
gulation  of  generator"^  exeitation  in  the  “generator-motor" 
fey  stem,  New  automation  equipment  (dynamoelectrlc  B.nd 
taagnetic  amplifiers,  aeaiconductor  and  electronic  devices) 
renders  possible  the  construction  of  highly  efficient 
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.A. 


control  syote’ns  for  elc^ctric  drives  which  permit  riiaxliriura 
I  usage  of  ■  machinery  and  precise  maintenance'  of  a  specified, 
schedule  of  move.ments,  etc^  Here  the  so-called  optimyia 
control  systems,  which  achieve  a  rainiaam  operating  time  of.  , 
the  dri'ven  mechnnism  in  the  presence  of  limitationa  of  path! 
length,  veiocltrf,  accslera.t.lon  or  heating,  acquire  spec.ial  j 
imiJortanc®.  '  -  *  . 

Tli0  InvoBtigatlon  of  tranalent  pr-oo-easea  in  such  } 

basically  riO'alirioa,r*  systeraa  is  very  difficult.  At  th©  i 

present  time  it  is  quite  possible  to  solve  these  conipli»  i 
otrted  problems  by  the  methods  of  mathematioal  simulation ^  | 

analog  or  digital  computei’s,  HoweTsr.  these  isos-  i 
eibilitles  are  very  seldom  usofi  for  the  devolopraent  of  | 
autosTatto  ©lectric  drlv'e  systems.  This  can  be  explained  i 
on  the^  one  hand  by  the  inadequate  number  of  such  computers  | 
available  to  the  scientlflO”rGsea,reh  and  design  organisa™  i 
tions  and,  on  the  other,  by  the  lack  of  aoleatifio  and  I 
engineering  p©.rsoxi.nsl  acquainted  with  these  ji»thods  of  j 

matheraatioal  slisulatlon,  Tlio  training  of  engine® ra  In  i 

the  higher  educational  institutions  to  specialise  in  i 

electric  drives  is  also  unsatisfactoiy*  Up  to  the  present  | 
time  all  textbooks  on  elecstric  drix’os  ha.ve  boen  based  on  | 
on  the  classical  methods  of  investigation  and  do  not  pay  j 
adequate  attentioii  to  the  raore  modern  aietboda.  Including  | 
methods  of  matheras.tical  and  piiysloal  airaulatioa*  In  the  I 
laboratories  of  the  educational  instltutlonsj.  no  provision  j 
ha.s^  been  made  for  work  with  coapating  machines,  'I'n  con-  j 
nection  vritli  thJ.s  the  most  important  problems  requirl.ng  ! 
8.t  tent  Ion  a.res  t 

1  ./Equipment  of  scientific  research  and  educational  | 
irustitutei?  and  degign  and  other  orga-nisfitlons  with  i 

analog  and  digital  coisputsrs:  ^  I 

2 1  Keeping  the  acientific  and  engineering  personnel  i 
I  up  to  date  in  the  fields  of  mathejaatlcal  and  physical  1 

sifuxilatlori;  ’  I 

3) Far-ther‘  development  of  scientific«-resBarch  work  | 

or.  transient  rj-rooessos  In  complex  automatic  electric  drive  j 
systems  constructed  with  the  use  of  th©  latest  automation  j 
equipment,  and  on  mocern,  sssentlally  nonlinear  aystc/as,  I 
vmich  ruarantse  optlmujxi  tramient  prooessss  in  the  eleotricl 
drive;  ^  i 

4) Mod&.rnl2;atlou  of  courses  dealing  with  electric 
drives^ and  related  subjects  in  higher  €»duce,tional  institu¬ 
tions  in  order  to  deve  lop  more  modern  metlioris  of  theoreti¬ 
cal  and  practical  analysis  of  electric  dr'ives; 

5) Puclicatlon  in  the  next  few  years,  of  textboo.ks 
on  electi’ic-  drives  which  pro"v’'lde  a  transition  frora  old 
raethods  of  investigation  of  the  dynamics  of  electric 
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:Tiartaf return  and  application 
of  th©  varioua  electro.riap;.ietic  conplin.a 
vrlth  feirr-oanprietic  charqpia. 
construction  of  efficient  eleetrlc-arlve  systevos, 
sapeolal'.ly  those  <adapted  to  saiooth  starting j  acceleration 
of  large  inert lo.l  masses,  torque  regulation,  apoea  regula¬ 
tion  j  etc .6  They  can  perfoiTn  functions  of  br-ake-s,  dynarao- 
I  meter, s,  location  locks,  torque  limite.r8,  etc,  4t  present, 

’  electromagnetic  cou'plin,g,s  are  relcttively  v/i-dely  used  only 
in  saehliie  eori struct toxi.,,  The  experience  ra.irjad  in  the 
;.-;.e.’0;ufa,ctiii'*o  of  ;r;S.ci.ij,'i:ie  tools  shou.Id  be  exctoiidtou.  to  other 
i;.r-' acnes  of  the-  no.tionai  economy.  It  is  nee3S£0,x*j  to 
in  aevoro.l  roeenreh  projects  directed  tx)war-d 
Ci.3 .rli'.lcc'-tioij  of  the  possibility  o'f  ooxxstructin;;.  erficio.nt 
eleetir-io™ :lrivo  sy stens  'with  elQ.ctr'0.magnet,le  co-upll-ags  for 
ai\niA-’ee  typeri  of  prociuctiosx  mecha-nlsTiS. 

For  many  years,  diffei’ent  braxiehes  of  ixiu.ux'jtrv ,  i''.:ad 
in  particular,  the  raaohlne-huilding  l.adustry,  have  beexi 
aav.anciix?;’  the  pxr-obleo  of  develorjixx.a  a  d,r-iv6  for  rociproca- 

However,  this  prob?!.©.®  rst.ill 


'he  sole 'it-if ic 


uiori  or  vioi'’-' 'cory 

rora.aiixe  a.asolved  for  pra-ctical  p^mepoae 
reseav'ch  cryaniKstions  must  ixxtcnsify  their  research  ixx 
or'lei''  to  develop  a  ;c©clproc.atix'ig  olsctric  nofcor  and'  auto- 
oncillatixig  systems  with  a.  simple  ayoten  for  the  control 
of  oeclllPtioi:  amixlituds  and  frequency, 

Stu.flos  of  systeais  coiit-ainiiig  elastic  nenbers  can 
be^of  great  interest  to  the  theory  e.-ad  practice  of  electric 
drives.  It  present  c>ll  iuembers  of  .a  system  are  considered 
as  being  ideal  solid  bodies  and,  therefore,  processes  in 
vh-iioh  deformationB  are  of  Imcortancs  are  not  considered  at 
•sCil*  _  Deformations  of  el.astic  aenbera  often  lead  to  consl- 
d-3j:'>able  errors.  In  connection  vxith  this,  it  seems 
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-'■‘'■f'-  to  'mrk  out  method®  of  ana3.jsis  for  auto* 


isijotoss  oortalnlng  ©laetlo  moabsrss  and  to 
blom.  of  aTn.th@Bla  of  oloetrio  drlTOs  and 


s  tor  isechaiiiims 


rS.th  elastic  member b« 


matic  ooixtrol 
golf©  th©  pS‘fi 
d2:»iT©-«oontrol  sjotes 

Certadn  t-heor-etlcal  problems  of  heating  In  electric 
driTO  etill  mmeAii  imsolTed*  although  this  theory  hag 
a-dTanoed  conalcl&rably  during  recent  ye^.rs®  For  essa-sipl©, 
.fui’t-her  study  of  th.©  of  ho&tlag  Of  a-o  motors 

for  normal  operating  eonditionSsf  inoludiiig  agymmetrical 
feeding,  of  t'h'ree'»pli&i?.e  asynchronoua  isotorg  is  needcid^. 
Further  InYeatigation  should  b©  mads  of  pTObleffis  of  ©leO“' 
trie  motor  heating  in  tranaieat  p.roeesse8  and  during 
©ycling  loadlags,  ialslng  the  aging  of  the  insulation  into 
laccouat*  I’h©  gt-udj  of  dlrcot  applior.tic*n  of  the  heat- 
loonduetioa  equ&iions  to  t.h.#raal  oalcul&tlons  for  electric 
‘motors  should  also  bo  coutimad* 

Many  pi^oblese  of  the  jaierO'-dilTa  must  toe  eolTOd# 
i'b'is  field  has  toesn  studied  T@ry  1 
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Is 


s.ttl'S.j,  altlioush  it 

expanding  rapicllj*  Milliosa-.of  aloctr-lc  motors  will  be' 
needed  in  the  next  foi?  years  for  mioro  drlTea^  Is.  tMe 
I  cora:.rssot.ion  it  ia  necosaas^'y  to  eanttnue  the  deTslopment  of 
eoonoaleal  Bjateasg  for  oxlstlng  «i0rc-''’drlT®g  s^nd  the 
iffiproveraent  of  their  reliability  and  (jiiietna-ss  and,  precl- 
glon  and  al^fO  to  insreass  the  reoponse  sps«fd  of  the  micro- 
^drdTSs  applied  in.  cratomatioa  gygtorig« 

I  A  tr^o-j^’Sdoufc  role  is  toelKs  played  by  tto,s  ffiodern 

leleotrlo  di'lTes  I'xi  autciaat3.on  syritsas  for  production  pro- 
I  ceases*  Sspejoialiy  important  is  the  prcsgmsmod  control  of 
the  electric  drives  of  separate  ®.och&riJ.ijae  and  aggregates* 


Soae 


C>-t 


suosesa  has  rcioently  been  achieved  in  the  introductlonj 
prograraHK'id  control,  sy stems  Into  a  nujraba.r  of  metal-^work”*  | 
i.u£:iatll5s,  tli0  'pres-suro  meehanisias  of  rovorslrig  rolling  I 
iailis,,  &n.d  ©leetrlo  drive.??  for  blast^furnaoe  chargi.ng#  etoal 
the  goneral,  sta/te  of  work  in  the  field  of  developing  | 
’and  wldo.uing  the  applioatS-on  of  programmed  ooiitrol  is 


'tmsat: 
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aatoaation  ©qu-lpment  (ssElcsonductor 
and  magnotlo  eieaeiits)  is  seldom  used  and  ih©  latest 
laohlovamants  In  self-s-d justing  and  self-iaatrvicting  sys* 

©.re  E^fl^cted  Tory  .Xl'ttlea  As  a  rul#  the  progrc-tmaiing 
I  systems  presently  in  use  are  operating  on  rigid  programs 
I'wh.ich  do  not  &lws.ys  satisfy  the  teefcnioal  speolfioatlons 
fo.r  th©  proce.es  inider  ooiiditioas  of  varying"  external 
dieturbanoea.  Applicatiori  of  systuas  which  are  able  to 
eorreot  the  program  autoiaatleally  la  aoeordwanoe  with  chan¬ 
ges  i».  the  extexvt&l  influences  on  the  operation  of  th® 
iaggi'^gat©'  .will  reader  poasible  tha  most  efficient  regimes 
of  operation* 

An  iaportsnt  obstacle  to  wider  spxjlieatloa  of 
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f^tomatic  control  In  niechani-srcs  equipped  with  electric 
■  drives  is  the  Impei'fection  of  the  e;^i8ting  positioners  of 
the  aachlno  elements  and  the  processed  material.  Another 
b.s>.n.diosp  is 'the  iraparfection  of  the  relay”  contact 
devicoBs  which  vrithstand  only  a  limited  number  of 
switchlnss*  Th©  number  of  switohings  of  contacts  in  auto¬ 
matic  machinery  lines  reaches  tens  of  thousands  or  some¬ 
times  hundreds'*  of  thousanda  per  hoar,  which  drastically 
reduces  the  reliability  of  electrical  control  systems. 

In  connection  with  this,  the  application  of  contactless 
automatto  control  oevlcsB  using;  the  highly  relia-ble 
serai  conductor  and  aagnetio  elements  Is  gaining  great 
importance., 

Slectr-ical  apparatus  used  in  coauTiuni cation  systems 
is  not  used  to  the  proper  extent  in  ea.titrol  schemes  of 
electrical  drives  in  a  numher  of  industrial  processes. 

It  Is  necessary  to  us©  thsae  devices,  v/htch  have  small 
dimensiona  and  high  reliability,  on  a  large-r  scale. 

In  order  to  accelerate  the  ms  as  Fjpplleation  of 
modern  automatic  electric-drive  coxitrol  systems,  the 
electrical  induatiy  must  quickly  I’amlliarise  itself  with 
'  the  stan.aa.rci  olcraents  of  the  new  control  systems,  Includ- 
inpr  digital  and  prograramlng  systems  as  well  as  complete 
coritroi  syateaLA  f or  "  standara.  sleetr'ic  drives, 

This  iiatlng  of  problems  in  the  field  of  electric 
drives  is  far  from  complete  and  @ncompa,aaes  only  the 
problems  of  highest  urgency. 
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